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-2-T. IIITRODUCTION There 'has been considerable interest" in the electron spin resonance (ESR) spectra of radicals derived from nitrogen heterocyclics. The techniques used to produce these radicals include chemical reduction, electrolytic reduction, and photolysis. A recent article by Henning (1) revie\-Ts much of the theoretical and experimental , . . . . ork dealing with the N-heterocyclic radical anions. In spite of the large volume of data available, there are some significant gaps, particularly in the series of single ring compounds. It ,'laS to help fill these gaps and hopefully to clarify the question of hyperfine coupling dependence on spin density distribution that the present ' . . . . ork vlaS undertaken.
Many attempts have been made to observe the radical'anion of pyridine by ESR.: KmTata (2) reports the evolution of gas and the appearance ofa single broad line in the ESR when pyridine is treated with sodium in tetrahydrofuran (THF). Voevodskii and Solodovnikov (3, 4) obtained a multi-lined ESR spectrum by reducing pyridine vlith potassium in dimethoxyethane (.DME), but they did not analyze the hyper-,fine splitting. Others including Ward "(5a) , Markauand Maier (6) , and , Carrington and dos Santos Veiga (7) have identified the ESR spectrum obtained upon reduction of pyridine \-lith an alkali metal in THF or DME as that of the 4,4'-dipyridyl radical anion. Similarly a spectrum of greater -vlidth and complexity than would be predicted has been observed when' pyrimidine is treated with alkali metal in THF or -DME C5b, 7). The radical formed was not identified. On the brighter side, Dodd 8 .nd his co-workers (8) 
Chemicals
Reagent grade pyridine"las refluxed over BaO, distilled at atmospheric pressure onto CaH2, and transferred on a vacuum line, after degassing, to a capillary tube of appropriate volume (2 to 8 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . This sample could then be distilled into the electrolytic cell.
All other compounds were purchased from the Aldrich Chemical Co.
Pyrimidine and pyrazine were used vrithout further purification • 
General Procedure and Remarks
, For each radical observed, an ammonia solution saturated with tetramethylamnionium iodide and containing 10 to 100 micromoles of parent compound per 10 cc. of' solution vIaS cooled to about -75°C. Current was passed through the cell starting at 1 !-la, gradually being increased until ESR signals could be observed. Then the current was adjusted to maximize signal intensity and resolution. It was often necessary for the "solvated electron" concentration to be so great as to produce the single intense signal that appears slightly to the high field side of the center of the radical anion spectrum in several of the figures.
In general, no ~ linewidth dependence vIaS observed. The apparent variation in signal intensity between the high and low field extre~e in . . , " . ' . recorded under these conditions is shown in Figure 1 . Along with the iri~reased resolution, a 25% increase 'in conductivity is observed, then the signal begins to decay and is completely gone in 10 to 15 minutes.
If the voltage is turned off the signal reappears reaching a maximum ,intensity in about 5 minutes. It then decays ",ith a "half life" of 1 to 1.5 The pyrazine radical anion is quite stable in liquid arrunonia. There is no noticeable decay of signal after two hours at zero current. " .
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In contrast to pyrazine, pyrimidine radical anion is not observed until the current is raised to 20 \.la. Betvreen 20 and 100 l1a the spectrum consists of nine broad lines "rhich begin to shOl'T additional splitting as the 100 l1a level is approached. Continued-electrolysis at 125 l1a produces a well resolved spectrum consisting-of eleven equally spaced quart ets. Thi s is shOlffl in Figure 4a .
The four lines of equal intensity can be assigned to the t'tTO non- 
I'
The spectrum is shown in Figure 7 . No decay of signal, increase in conductivity or production of 2,6-lutidine vlaS observed.
Discussion of Experimental Observations
In the liquid ammonia electrolyses described above, most of the interesting reactions occur in a small area above the cathode (a platinum bead sealed in the bottom of a 4 rum quartz tube). The volume involved is roughly 2% of the total solution 'volume. The processes of interest are equilibria of the sort:
where A represents the parent compound of interest (and e' is the "solvated electron" in all its possible forms). Also to be consid.ered 
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are the irreversible; decay processes such as:
The in the linewidth of the spectrum. The decrease in lin e'fidthin the spectra of radical anions' !in liquid ammonia observed at increasing current levels'is evidence for alinewidthcontribution of this sort.
DETERMINATION OF NITROGEN HYPERFINE COUPLING PARAMETERS
The equations derived by Karplus and Fraenkel (14) for the interpre-., tation of C-13 hyperfine coupling constants have been adaptel to explain 
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(3) Table II together vIi th a, very reasonable ~ -24.5 gauss. 
N
Our value of QNC is very close to zero and thus 'we confirm the approximate determinations of references (7),' (9), (16) and (17) and do not agree with (5) It can be seen from Table I '"'4 1
. gauss an or, e , -1i l lne ra lca anlon CH3 ::::c.
gauss. Although the ra~ge is 'greate'r than can be explained by simple Further evidence of a nitrogen lone pair electron---alkali metal interaction has been reported by Zahlan et. al. (33) . They observed the ESR spectrum' ~f a sodium 2,2'-dipyridyl complex which they suggested has the structure III. 'I1his type of interaction ",ould certainly perturb the . ;. ...
:""t .
. A(N) (6) where Sir represents only :the N(ls2) contri.bution and the other p13.rameters are similar to those of equation (2) , . 
Murrell (9)
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